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Abstract

We show that a star orbiting close enough to an adiabatically grown supermassive black hole can capture a large number of weakly interacting massive particles (WIMPs) during its lifetime. WIMP annihilation
energy release in low- to medium-mass stars is comparable with or even exceeds the luminosity of such stars due to thermonuclear burning. The excessive energy release in the stellar core may result in an
evolution scenario different from what is expected for a regular star. The model thus predicts the existence of unusual stars within the central parsec of galactic nuclei. If found, such stars would provide
evidence for the existence of particle dark matter. White dwarfs seem to be the most promising candidates to look for. A signature of a white dwarf burning WIMPs would be a very hot star with mass and radius
characteristic for a white dwarf, but with the luminosity exceeding its typical luminosity by orders of magnitude (<50 Lg). A white dwarf with a highly eccentric orbit around the central black hole may exhibit
variations in brightness correlated with the orbital phase.
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+ A white dwarf in an orbit
around the Galactic center is
the best candidate
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+ This implies T~100,000 K !
Probably not inconsistent with K-band
measurements, and considering optical & UV
extinction

Rotational velocity:

+ Absorption line widths of S0-2 imply rotational
velocm/ of ~220km/s (Ghez, et.al 2003);
Capture rate Tetal consistent with dwarf
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+ How can we demonstrate that any of these stars
are white dwarfs burning dark matter?
Answer: by measuring the gravitational
redshift and temperature (or luminosity)

+ If found, a population of dwarf dark matter
burners near Sgr A*, would trace the dark matter
distribution

Gendote 5 Stk (910 e (56 o + 4 Shez et nl. 08 + Such tracer of dark matter would be

Bertone § Merrite (2009 %0 trem Dpsmmient Conto (reves) < complementary to gamma ray searches for WIMP
: ’ annihilation at the galactic center "

Back. of the envelope calculations The white dwarf WIMP burner hypothesis Refersnces

- o + White dwarfs are everywhere!
+ Assume: Jhessraduscoptine pets, cogiu Some Just happen t fall nto  Hertzsprung-Russell diogram * Salati g Sitk 1157, Ay] 25, 24
*DM density of 109M,, pc? v | Corbon stars w;io,"f?w';‘h‘ybm e + Gondole 5 Silk. 1777, PRL 53, 1717
*WIMP mass 100 GeV 2 m r;hey appear as WIMP + Ghez et al. 2003, Ap] 55t, LIZT
*white dwarf radius ‘ Y 38 + Superk Collnoration 2004, PRD 70, #0S3525
~0.01R,,. " g +Compact structure: more = ™
*dwarf mass ~M,.. - b y) stable against extreme E w * Ghez et AL, 2005, Ap] 620, T4+
- d ravitational conditions near + .-
< &O:p tain ﬁ\e _°°P'“"° rate AL ?hc supermassive black hole ; ?ertam_ﬁ Mtnttz-oof, PRD 72, #103502
urz:r:o:;m)ﬂ % o 1 Sl LIS, +Whatarethe spectrol o Batucty + CDM3S Collaboration 2006, PRL, #0I30Z

- other signatures? TH ) + Moskalenko § Wai 200k, Mtrv-rk/%ﬂé’f}f

Lx ~7x10% erg/s
Lx ~20L,, "5 Log ¢



